BACKGROUND: This study was designed to assess the effectiveness of stress management training in improving the ability of coping with stress in a large population.
Introduction
Various definitions have been offered for the concept of stress. Stress is defined as "the nonspecific result of any demand upon the body, be the effect mental or somatic". 1 Several studies, both in molecular science field and in clinical setting, have shown deleterious effects of stress on healthy people and various groups of patients with non-communicable diseases (NCDs) such as cancers, cardiovascular diseases and diabetes. However, the underlying mechanisms of these conditions are not clear. 2, 3 Stress management techniques, which have been developed to prevent, reduce and cope with stress, emphasized on adaptive techniques and reducing maladaptive behaviors. These techniques include problem solving, relaxation, time management techniques and lifestyle improvement. 4 Recent clinical trials have reported the effectiveness of training stress management techniques in various disease states, which act through physiological mechanisms or lifestyle modification. 5, 6 Therefore, it may be effective for NCD primary preventive interventions. Moreover, few studies have been performed on the effect of stress and stress management interventions in the community level. 4 In Iran, a recent study showed that 36.5% of the studied populations had experienced a high level of stress. 7 Therefore, strategies and plans to reduce stress level and to increase the population skills on how to cope with stresses in the Iranian community are required. The purpose of the present study was to investigate the effectiveness of a multi-component stress management training program to develop the coping strategies at the community level, as part of a comprehensive interventional study named "Isfahan Healthy Heart Program" (IHHP), 8 and to offer a model for including such trainings in health promotion programs for improving lifestyle behaviors in the population.
Materials and Methods
Data was available as part of the IHHP. The IHHP was a comprehensive integrated community-based program aiming to prevent NCDs through improvement of the lifestyle behaviors. It was designed by Isfahan Cardiovascular Research Center and Deputy of Health in Isfahan University of Medical Sciences, Iran. The details of the program have been described by Sarrafzadegan et al. previously. 8, 9 The IHHP started with a baseline survey in 2000-2001 in intervention (Isfahan and Najafabad) and reference (Arak) regions which finished in 2007. Four annual evaluations were performed on independent samples from 2002 to 2005. A total of 32271 subjects were studied. Multistage cluster random sampling method was conducted to stratify the studied population according to their distribution in the community. Written informed consents were obtained from all persons who contributed to the evaluation studies every year.
Because of the importance of the IHHP, Isfahan University of Medical Sciences carried out external evaluations of this program by international experts. External evaluations assessed the implementation of interventions and research components. 10 
Intervention strategies
The IHHP conducted integrated activities in health promotion, disease prevention, and rehabilitation. In all, the program comprised 10 distinct projects each targeting different groups. 11 Main intervention strategies of the IHHP were categorized in three groups of educational, environmental and legislative strategies. The rationales underlying these strategies included simplicity, feasibility, sustainability, possibility of integration into the current health system, applicability to a large population, and possibility of being evaluated.
A scientific committee consisted of a multidisciplinary team, who were expert in different fields including psychiatry, psychology and health education, designed the stress management courses with cooperation of principal investigators of each project. Although interventions had some differences according to target groups and sites of intervention, educational topics based on cognitive behavioral theme were similar. The topics included: 1) definition of stress and stressors; 2) good and bad stress; 3) somatic symptoms of stress; 4) psychological symptoms of stress; 5) behavioral symptoms of stress; 6) stress and illness; 7) stress management techniques; 8) improvement of adaptive (positive) coping skills; and 9) reducing maladaptive (negative) coping skills. The educational core was formed by several members of each target group in each intervention site who acted as tutors of the group and as role models (Table1). Workshops were held to train members of the educational core. Various methods, including written materials like booklets, posters, and wallpapers, were used to train the target groups. Faceto-face and group education sessions including lectures, seminars and workshops were also organized. A booklet named "stress recognition and management techniques" was presented in three levels for physicians, the educational core and the public. Annual meetings and seminars were held to review and present continuing education and to offer new topics (Table 1) .
Female health volunteers collaborated effectively in public education. 12 They were committed to offering education to their family, relatives and neighbors. They underwent monthly training courses by physicians of provincial deputy of health that reviewed educational topics with members and updated them. Mass media programs were also offered to the public by the provincial TV network, radio stations and newspapers covering a large number of audiences. The last two specifically covered housewives and those not exposed to other programs and extensively increased the number of people receiving educations (Table 1 ).
Measurements
All adults over 19 years old underwent a home interview by trained health professionals to record demographic characteristics, socioeconomic status, lifestyle behavior and medical histories. Although general health questionnaire (GHQ) was added in 2002, due to financial limitations, not all measurements were performed in the reference areas in the fourth evaluation. 9 GHQ is a 12-item questionnaire that assesses psychological distress. Each item is rated on a fourpoint scale, with the 0-0-1-1 method yielding in scores between 0 and 12. 13, 14 Stress management questionnaire was also employed. It is a multicomponent 30-item self administered questionnaire that assesses adaptive and maladaptive cognitive and behavioral coping skills. 15 The questionnaire includes 20 adaptive and 10 maladaptive coping skills. Examples of adaptive items include positive self-instructions, situation control, humor, social support, relaxation, and referring to a consultant, psychologist or psychiatrist. Examples of 
Results
Demographic characteristics of the studied population in baseline survey and four evaluation phases are presented in table 2. Figure 1 demonstrates the trend of adaptive coping skills scores in the intervention (df = 4; F = 73.77; P < 0.001) and reference (df = 3; F = 159.33; P < 0.001) areas, as well as maladaptive coping skills scores in the intervention (df = 4; F = 14.84; P < 0.001) and reference (df = 3; F = 33.59; P < 0.001) areas. As shown, the trend of adaptive and maladaptive coping skills had statistically significant differences. Figure 1 verifies that in the baseline survey, adaptive and maladaptive scores in the intervention and reference areas were statistically significant (P < 0.001). Mean differences (2005) of adaptive and maladaptive coping skills differed significantly for each evaluation in the intervention and reference areas (all P ≤ 0.05). Figure 2 shows the trend of GHQ scores in the years of study from the first to the fourth evaluation in both the intervention (df = 3; F = 101.37; P < 0.001) and reference areas (df = 2; F = 32.90; P ≤ 0.001).
Comparison of mean differences of GHQ scores in the intervention and reference areas showed a significant difference (all P ≤ 0.05).
Both adaptive and maladaptive coping skills scores contributed to the model for predicting GHQ score significantly. According to multiple linear regression results, for each percent increase in adaptive coping skills score, the GHQ score decreased by 0.13 (t = -4.951; P = 0.042). Inversely, for each percent decrease in maladaptive coping skills score, the GHQ score decreased by 0.644 (t = 25.049; P < 0.001). The adaptive and maladaptive coping skills scores explained 40.4% of variance in GHQ score, i.e. they accounted for 40.4% improvement in the model. table 3 shows coping skills in the intervention area by demographic characteristics and stage. Generally, the difference in adaptive and maladaptive coping skills scores was insignificant between women and men. Adaptive coping skills scores were higher in higher educational levels, and maladaptive coping skills were used more frequently by younger people. Throughout the intervention, an increment in adaptive coping skills and a decrement in using maladaptive coping skills 
Discussion
In this study, adaptive coping skills showed a positive trend and maladaptive coping skills showed a negative trend in the intervention area compared to the reference area. A consequent decrease in GHQ score was observed in the intervention area compared to the reference area. As the results indicated, the interventions were comprehensive with enough dimensions to affect genders, all age groups and all educational levels. However, adaptive coping skills were more promoted among men and younger people, and maladaptive coping skills showed more decrease in higher educational levels throughout the follow-up. These finding may support the effectiveness of this integrated community-based interventional program in improving coping strategies and reducing stress levels. Stress management interventions have been widely used in different studies but in different ways and with different contents. This might explain different outcomes of various studies, and that the results are not easily comparable. 165 Most of these interventions have been secondary prevention strategies performed on small samples and with limited time period, while large community-based interventions similar to our study are scarce. 17 Although the present study did not compare different methods of stress management to recommend the most effective method, it seems that among different methods of stress management, coping skills training including multicomponent cognitive-behavioral skills is a good option as a primary prevention intervention in the community setting. This method is feasible, simple and flexible enough to be implementable considering the differences in culture, demographic characteristics and socioeconomic status of various target groups. 15 In this study, for an appropriate understanding of community characteristics through the baseline survey, comprehensive interventions were designed to cover the whole population. In order to maximize the educational efficacy and to attract people ranging from illiterates to university graduates, appropriate audiovisual and writing methods were used according to educational level, interest and preferences of the target groups as well as their accessibility and jobs. 12 Stress level indicated distinct improvement in the third and fourth years of the intervention. A possible explanation could be the gradual increase in the number of people involved in the interventions which increased the effectiveness of the intervention in the succeeding evaluations. A second explanation could be the fact that stress management strategies are culture bound and the modification takes time. For obtaining persistent effects, intervention seems essential.
Studies have shown that being female is a risk factor for impaired mental health. 18 Women use emotion-focused coping skills and men use problemfocused coping skills more frequently, but there is no difference among genders regarding stress response. 19, 20 In the baseline survey, coping skills were not significantly different in men and women and an improvement in stress management skills was observed throughout the study. However, the effect of interventions in increasing the frequency of adaptive coping skills was more pronounced in men.
Due to underlying biological, cognitive, emotional and social context factors and type of stressors in youth, maladaptive coping skills such as passive avoidance, rumination, resignation, and aggression are known to be more frequently used than adaptive coping skills such as minimization and distraction, situation control, positive self-instructions, and seeking for social support. 21, 22 Similarly, in our study, maladaptive coping skills were more frequently used by young people. On the contrary, adaptive coping skills were more frequently used by older people. Obviously, all age groups, especially younger people that are more compliant and ready for change, 23, 24 showed improvements in stress coping skills.
Low educational level has been shown to be a risk factor of impaired mental health. 18 We also found that those with high educational levels (> 12 years) used both adaptive and maladaptive coping skills more frequently compared to those with low educational levels. It seems that due to a lack of adequate cognitive development and correct perception of stressors, these people are not able to benefit from coping skills.
People who were not quite familiar with life stressors were more affected by them. Apparently, the term "life stressor" is generally used by people to point to major events such as serious financial problems, natural disasters, divorce, imprisonment, dismissal and unemployment. Interestingly, the meaning of the concept of stress among the population differed. From the authors' point of view, providing such insights is one of the factors that improved the efficiency of this intervention.
Limitations of this study
In spite of the noticeable achievements in some cooperative governmental and nongovernmental organizations, similar to other community-based studies, the large sample size of the current study could have not been covered perfectly. The second limitation of the present study was the baseline difference of stress levels and coping strategies between the intervention and reference groups.
Conclusion
Primary prevention programs targeting definition of stress and improving coping strategies should be promoted. This interventional program could have impacts on all educational levels, and the effect was greater on higher educational levels due to better readiness and compliance of the target group. It provides support for further research and practice in primary preventions for recognition of underlying social and environmental risk factors that surely help prioritize interventions through targeting those at higher risk of impaired mental health.
